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(54) DEVICE FOR TREATING EXHAUST GAS 

(57)Abstract: 

PURPOSE: To provide a small-sized lightweight device for 
treating exhaust gas in which exhaust gas can be treated by 
irradiation with electron beams having the irreducible min. of 
energy without requiring high energy electron beams. 

CONSTITUTION: In this device for treating exhaust gas, harmful /^i£T^ 
components in exhaust gas are allowed to react by irradiating W ;u v ^ $ 

the exhaust gas with electron beams from an electron beam 
radiator and the components are removed as harmless 
components. The electron beam radiator is a device for 
irradiating a substance (photoelectron emitting plate 18) set in 
an exhaust gas duct 1 1 through which exhaust gas flows with ^ - 

electromagnetic waves (UV light source 1 5) having short 4 ^Spj^p^^^ 
wavelength and directly irradiating the exhaust gas with fa ' J^x&yfc 

photoelectrons 1 7 emitted from the substance. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a flue gas treatment apparatus which irradiate exhaust gas with an electron beam from an 
electron beam irradiation device, and a detrimental constituent in this exhaust gas is made to react, and 
is removed as a harmless ingredient, A flue gas treatment apparatus being a device which said electron 
beam irradiation device irradiates with electromagnetic waves of short wavelength a substance arranged 
in an exhaust gas duct in which exhaust gas flows, and irradiates exhaust gas with a photoelectron 
emitted from this substance directly. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the flue gas treatment apparatus which irradiates with an 

electron beam and processes exhaust gas. 

[0002] 

[Description of the Prior Art] Drawing 3 is a figure showing the outline composition of this conventional 
kind of flue gas treatment apparatus. In drawin g 3 t 30 is an electron beam irradiation device, this 
electron beam irradiation device has the acceleration tube 33 and the electronic scanning part 34, and 
direct current voltage is supplied from DC high voltage power source 31 through the cable 32 for high 
voltage. It is irradiated with the electron beam 36 emitted from the electronic scanning part 34 into 
exhaust gas B which passes along the scanning tube 35 and passes along the exhaust gas duct 38 
through the window 37 further. 

[0003]So that CO in exhaust gas, N 2 , 0 2 , H 2 , etc. may serve as active species and may mention later by 

the exposure of the electron beam 36, It reacts to SO x , NO x , etc. which are the detrimental 

constituents in exhaust gas, and reacts to an additive further, a by-product is generated, it becomes a 

harmless ingredient, and exhaust gas is emitted into the atmosphere. 

[0004] 

[Problem(s) to be Solved by the Invention]In the flue gas treatment apparatus using the above- 
mentioned conventional electron beam, the electron beam irradiation device 30 is accelerating the 
electron up to hundreds Kev(s) in a vacuum to the energy of an electron required since one reaction 
occurs being about 10 eV on theory. Thus, the reason for accelerating an electron until it becomes high 
energy, For example, in order to penetrate a 50-micron Ti film in the window 37, In order for an electron 
to pass the exhaust gas duct 38 of that the electron must have the energy of about 1 00 KeV(s), and a 
large caliber, it originates in big energy being necessity (the electron of 200KeV penetrates the inside of 
the 1-m air.). For this reason, it was impossible for an electron beam irradiation device to become large- 
scale, for there to be much energy loss which does not contribute to a reaction, for measures, such as 
this cover, to be needed, since X-rays etc. are emitted in order to impress high tension further, and to 
have used for the flue gas treatment of a car, for example. 

[0005]It aims at providing the small lightweight flue gas treatment apparatus which can process exhaust 
gas by irradiating with the electron beam of necessary minimum energy without having made this 
invention in view of the above-mentioned point, and needing the electron beam of high energy. 
[0006] 

[Means for Solving the Problem]In a flue gas treatment apparatus which this invention irradiates exhaust 
gas with an electron beam from an electron beam irradiation device in order to solve the above- 
mentioned problem, a detrimental constituent in this exhaust gas is made to react, and is removed as a 
harmless ingredient, An electron beam irradiation device is characterized by being a device which 
irradiates a substance which has arranged electromagnetic waves of short wavelength in an exhaust gas 
duct in which exhaust gas flows, and irradiates exhaust gas with a photoelectron emitted from this 
substance directly. 
[0007] 

[Function]Since exhaust gas is directly irradiated with the photoelectron emitted by irradiating with 
electromagnetic waves the substance arranged in an exhaust gas duct by constituting a flue gas 
treatment apparatus as mentioned above, An electron beam irradiation device can be constituted small, 
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without needing the DC power supply of high tension like before, since there is almost no energy Ides 
and exhaust gas can be irradiated with an electron beam. For example, it can be considered as the flue 
gas treatment apparatus which can be carried in a diesel-power-plant vehicle etc. 

[0008] . 
[Example]The example of this invention is described based on a drawing below. Drawingjjs a figure 
showing the outline composition of the flue gas treatment apparatus which is the 1 st example of this 
invention. In the figure, 11 is an exhaust gas duct in which exhaust gas B flows, 12 is the anode provided 
in the wall surface of said exhaust gas duct 1 1, and predetermined direct current voltage is impressed 
from DC power supply 14. 15 is an ultraviolet ray source which emits ultraviolet rays, and 18 is a 
photoelectron emission plate. If the ultraviolet rays 17 emitted from said ultraviolet ray source 15 are 
irradiated by the photoelectron emission plate 18, the photoelectron 16 will be emitted from this 
photoelectron emission plate 1 8. This photoelectron 1 6 is pulled to the positive voltage of the anode 1 2, 
and it is irradiated with it by exhaust gas B. 

[0009]In the flue gas treatment apparatus of the above-mentioned composition, the ultraviolet rays 1 7 
(pitch is set to nu) emitted from the ultraviolet ray source 15 hit the photoelectron emission plate 18, 
and the photoelectron 1 6 is emitted. The energy of this photoelectron sets a work function to phi by the 
formula of a photoelectric effect, and serves as 1/2mev 2 =h nu-phi, however me:electron rest mass 
h:Planck constant, and this photoelectron 16 is emitted at the speed v. 

[0010]The above-mentioned photoelectron 16 has the energy of 1/2meV 2 . In the electron emitted, since 
it is thought that it does not spread in the exhaust gas duct 1 1 at the whole, it is impressed by the 
positive electrode 12 from DC power supply 14, and the photoelectron 16 is drawn near. By the time an 
electron reaches the positive electrode 12, the photoelectron 16 will collide with the molecule of 
exhaust gas, and a reaction is caused. In order to raise the probability of this reaction, installing the 
position of the positive electrode 12 in the lower stream through which exhaust gas flows from the 
photoelectron emission plate 18 is also considered. 

[001 1]By emitting a photoelectron into exhaust gas, N 2 in exhaust gas, 0 2 , and H0 2 turn into the active 
species OH, O, and H0 2 . This generated active species reacts to S0 2 in exhaust gas, and serves as 
sulfuric acid. That is, it becomes S0 2 +2 OH->H 2 S0 4 S0 2 +0->S0 3 +H 2 0->H 2 S0 4 , NH 3 and the reaction 
salt (by-product) by which the sulfuric acid generated by doing in this way was added are built, and 
exhaust gas is processed, namely, H 2 S0 4 +H 2 0+NH 3 ->(NH 4 ) 2 S0 4 (ammonium sulfate) 

It becomes. 

[0012]Ingredient [ in exhaust gas ] CO and HC, N 2 . 0 2 , and H 2 0 turns into OH, O, H0 2 , N 2 , H, HC, and 
CO by emitting a photoelectron into exhaust gas, This active species N 2 , HC, and CO react to NO in 
exhaust gas, and serve as NO+2H ->1/2N 2 +H 2 ONO+2 H+HC->1/2N 2 +C0 2 +H 2 ONO+2 H+CO->1/2N 



2 +C0 2 



[0Q13] Drawin g 2 is a figure showing the outline composition of the flue gas treatment apparatus which is 
the 2nd example of this invention. Drawing 2 is the outline composition of the flue gas treatment 
apparatus which processes the exhaust gas of the small capacity of a car etc., The ultraviolet ray lamp 
25 is arranged inside the exhaust gas duct 21 at a circumferencial direction, and on the periphery of this 
ultraviolet ray lamp by radiation of ultraviolet rays. The photoelectron emission plate 28 which emits the 
photoelectron 26 is arranged, in the central part of the exhaust gas duct 21, the central part of the 
ultraviolet ray lamp 25 is penetrated further, and the positive electrode 22 is arranged. Positive voltage 
is impressed to the positive electrode 22 from DC power supply 24. 

[0014]In the flue gas treatment apparatus of drawin g 2, the photoelectron 26 is emitted for the 
ultraviolet rays emitted from the ultraviolet ray lamp 25 from the photoelectron emission plate 28. This 
photoelectron 26 is pulled in the direction of the anode 22. It reacts to SO x in exhaust gas, and NO x in 

that case, and the above processings are performed. 

[0015]in the flue gas treatment apparatus of drawing 1 and drawin g 2, controlling the flight in electronic 
exhaust gas here changes the voltage of the anode 22, or it changes the wavelength of the ultraviolet 
rays from the ultraviolet ray source 15 or the ultraviolet ray lamp 25 — being certain — it is these 
combination performs, when a work function is incidentally 5 eV, in order to give ultraviolet rays with a 
wavelength of 100 mm, and to obtain the energy electron line which is 10 eV — at most — since what 
is necessary is just to give the voltage of 3-4V, saving of energy is attained. 
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[00fl6]As a material of the photoelectron emission plates 18 and 28, what vapor-deposited gold is used 
for the alloy plate of copper and zinc, for example. Although the above-mentioned example explained 
ultraviolet rays to the example as a beam of light with which a photoelectron emission plate is irradiated, 
if it is the electromagnetism of short wavelength which emits a photoelectron, it will not be limited to 
ultraviolet rays. 
[0017] 

[Effect of the Invention]As explained above, in this invention, an electron beam source is not provided in 
the vacuum side like before, but it arranges in exhaust gas. 

Therefore, since only a part required for the reaction of the element in exhaust gas should give electron 
energy, a flue gas treatment apparatus is made small, without needing the high tension of eye an 
acceleration card game at high speed, and an electron. The outstanding effect of there being few 
running costs for flue gas treatment remarkably, and ending is acquired. 
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DRAWINGS 



[ Drawin g 1] 
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[ Drawin g 3] 
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